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核受体 PPARγ（peroxisome proliferator-activated receptor gamma: 过氧化酶增
殖因子活化受体 γ)在脂肪生成和葡萄糖代谢过程中发挥着关键的作用，是 TZDs
（thiazolidinedione）类药物治疗糖尿病的分子靶点，TZDs 活化 PPARγ 后能改善
胰岛素的敏感性，降低血糖，但会引发一些不良的副作用，如体重增加、水肿、
心血管疾病等。我们通过 Alphascreen 手段筛选出 Ionomycin（离子霉素，
Streptomyces conglobatus 代谢产生的一种抗生素）是 PPARγ 的配体，Ionomycin
能特异性结合 PPARγ LBD 并激活 PPARγ，募集辅激活因子，且抑制 PPARγ 与辅
抑制因子结合，诱导 PPARγ 转录活性，前期蛋白晶体结构显示，与其它配体相
比，Ionomycin 与 PPARγ 的 LBD 有独特的结合方式。本论文用 Ionomycin 药物






降低血糖。另外，CDK5 与 P25 蛋白结合后被其活化进而磷酸化 PPARγ-S273，
能降低胰岛素敏感性，而 Ionomycin 能在体内和体外抑制活化的 CDK5 磷酸化
PPARγ-S273，表明 PPARγ 配体 Ionomycin 改善糖尿病与 CDK5 激酶信号通路有




































The nuclear hormone receptor peroxisome proliferator-activated receptor γ (PPARγ) 
plays central roles in adipogenesis and glucose homeostasis and is the molecular 
target for the thiazolidinediones(TZDs) class of antidiabetic drugs. Activation of 
PPARγ by TZDs improve insulin sensitivity, however, this is accompanied with the 
induction of several undesirable side effects, such as weight gain, fluid retention and 
cardiovascular disease, it is important to find PPAR γ ligands that retain the benefits 
in improving insulin resistance but with reduced side effects. We had identified that 
Ionomycin, an antibiotic produced by Streptomyces conglobatus metabolism, was a 
novel PPARγ ligand by Alphascreen assay. Ionomycin was able to specifically bind 
and activate PPARγ by recruiting coactivator and inhibiting the binding of auxiliary 
inhibitor, eventually induced PPARγ transcriptional activity. The crystal structure 
showed that Ionomycin interacted with the PPARγ ligand-binding domain in a unique 
binding mode with properties and epitopes distinct from those of TZD drugs. We 
explored the biological effects of Ionomycin on diabetic model mouse. Mice were 
treated with Ionomycin by intraperitoneal injection, the results showed that 
Ionomycin could significantly reduce blood glucose and insulin, it also reduced liver 
cholesterol and triglycerides, and improved glucose tolerance and insulin sensitivity. 
We analyzed the gene expression in epididymal adipose tissue and liver tissue from 
mice, Ionomycin suppressed the expression of genes associated with fatty acid 
synthesis and gluconeogenesis, but increased adiponectin (could enhance insulin 
sensitivity) gene expression. As a PPARγ ligand, Ionomycin did not induce adipocyte 
fatty acid synthesis and gluconeogenesis and glycogenolysis．Furthermore, PPARγ 
Ser273 was phosphorylated by the activation of CDK5 (cyclin-dependent kinase 5) 
and led to reduce insulin sensitivity. Ionomycin effectively blocked the 
phosphorylation of PPAR γ at Ser273 by CDK5 both in vitro and in vivo, showed that 
the improving diabetes of Ionomycin was connected with CDK5 kinase signaling 















mIMCD3 cells by MTT assay, and it could reduce the expression of genes associated 
with fluid retention genes such as ion channel genes and water channel genes in 
mIMCD3 cell. Meanwhile, the ability of Ionomycin to induce 3T3-L1 cell 
differentiation was obvious weaker than Rosiglitazone, suggested that Ionomycin 
neither induced adipogenesis and reabsorption of water capacity in mouse kidney 
medullary collecting duct cells, nor aroused other obvious side effects. As a result, 
Ionomycin bound to PPARγ LBD, recruited cofactor of PPARγ to improve the 
symptoms of diabetes and did not show obvious side effects, as a result, Ionomycin 
may represent a unique template for designing novel PPAR γ ligands with advantages 
over current TZD drugs.  
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